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采用 Altera 公司的 EP3C120 构建了基于 FPGA 的蒙特卡罗模拟 9 路围棋系统和
二维 Ising 模型的蒙特卡罗模拟系统。蒙特卡罗模拟 9 路围棋系统实现了 3—5
层 alpha-beta 大 小树搜索，其中三层为全搜索，四层和五层为选择性搜索。
选择性搜索候选点由计算机上计算得出，传给 FPGA。整个系统通过仿真实现和
验证，在搜索速度上与单机上实现相比得到了171倍的提高，智力上与GNU GO 3.8
进行比较，得到了与其相当的棋力，这也验证了 brute force 在围棋游戏的适用
性。二维 Ising 模型的蒙特卡罗模拟系统模拟了 24*24 的平均磁矩随温度变化的
曲线，得到了与理论解符合的结果。整个实现过程利用模式匹配和并行算法相比























With the rapid development of information technology, the demand for 
information processing capabilities has increased in all areas of national economy, 
particularly in the rapid growth of high performance computing. Due to physical 
constraint on speed of CPU, single core CPU can not meet computational needs of 
society. All kinds of high performance computing platforms have been developed. 
FPGA has been developed from simple logic circuit to high performance computing 
platform due to its powerful parallel computing capabilities. Now it has been widely 
used in many areas, such as image processing, biological information, computer 
science, space and so on. 
This paper firstly introduces the basic structure and characteristics of FPGA, and 
related development tool. Systems that carries out Monte Carlo simulations of 9x9 Go 
game and two-dimensional Ising model were build based on EP3C120 FPGA chip 
from Altera. In the system of Monte Carlo simulation of 9x9 Go game, Fixed depth 
alpha-beta game tree searches of 3 to 5 plies were implemented. 3-ply search was 
carried out in full game tree, while the 4 and 5-ply searches were implemented on 
partial game tree spanned from pre-selected moves. The pre-selected moves were 
calculated on the host computer and passed to the FPGA chip before search starts.  
The system has a speedup of 171 times over our naive C implementation on a single 
CPU. The system was tested against GNUGO3.8, and has a comparable strength as 
GNU Go 3.8. This is the first time that brute-force tree search has achieved such 
playing strength in the game of Go. Magnetic properties of a 24x24 two-dimensional 
magnetic spin grid were simulated with Monte Carlo method on FPGA. The system 
obtained results conforming to theoretical calculation of such systems. The FPGA 
system, which uses pattern matching and parallel algorithms, has a speedup of 750 
times over implementation on a single CPU. The realization of two FPGA parallel 
computing systems proves the potential of FPGA in high performance computing. 
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